Calcium ions are required for the intracellular routing of insulin and its receptor.
We have studied the role of the cytosolic-free calcium concentration ([Ca2+]i) on the early and later internalization steps of insulin and its receptor. As before, we find that the rate of 125I-insulin internalization in HL60 cells remains normal when [Ca2+]i is lowered 10 times below normal resting level by the use of an intracellular Ca2+ chelator. By contrast, the subsequent intracellular steps, i.e. insulin receptor recycling and insulin degradation, are inhibited in calcium-depleted cells. Under low [Ca2+]i conditions, the association of 125I-insulin with late endosomes and lysosomes is also reduced. This suggests that calcium ions are required for fusion processes occurring at the endosomal or postendosomal stage of internalization. Thus, by regulating insulin receptor recycling and by controlling insulin degradation, Ca2+ ions play a key role in the regulation of insulin action.